
123 
 

DAFTAR PUSTAKA 

Abu-Ghazealah, A. A., D. J. Schingoethe, and A. R. Hippen. 2001. Blood amino 
acids and milk composition from cows fed soybean meal, fish meal, or both. 
J. Dairy Sci. 84:1174-1181. 

Abde Abu-Ghazealah, A. A., D. J. Schingoethe, and A. R. Hippen. 2001. Blood 
amino acids and milk composition from cows fed soybean meal, fish meal, or 
both. J. Dairy Sci. 84:1174-1181. 

Abdelatif, A. M., Salwa, A. Elsayed and Y. M. Hassan. 2010. Effect of state of 
hydration on body weight, blood constituents and urine excretion in nubian 
goats (Capra hircus). World J. Agric. Sci. 6: 178-188. 

Achmadi, J dan Surono. 2021. Sintesis Protein Mikroba Rumen. Undip Press 
Semarang 

Adams, S., P. Green, R. Claxton, S. Simcox, M.V. Wiliams,  K. Walsh, and C. 
Leeuwenburgh. 2001. Reactive carbonyl formation by oxidative and 
nonoxidative pathways. Front. Biosci. 6(1):17–24 

Afriyanti, M., 2008. Fermentabilitas dan kecernaan in vitro ransum yang diberi 
kursin bungkil biji jarak pagar (Jatropha curcas L.) pada ternak sapi dan 
kerbau. Skripsi Fakultas Peternakan, Institut Pertanian Bogor, Bogor 

Agricultural Research Council (ARC). 1984. Nutrient Requirements of Ruminant 
Livestock. Commonwealth Agricultural Bureaux. 

Ajat S, I. G. S Budisatria, S. Bintara, E. R. V. Rahayu, Nurul Hidayat, dan Raden 
Febrianto Christi. 2021. Produktivitas Induk Kambing Peranakan Ettawa (PE) 
di Taman Ternak Kaligesing.  Jurnal Ilmu Ternak, 21(1):27-32. 

Akhtar, M. S., M.U Baloch, and M.Z Khan. 2016. Effects of dietary protein levels 
on nitrogen metabolism in ruminants. J. Anim. Sci. 94(1), 12-20.  

Ali, N., N. Munawarah, dan N. Sofyan. 2017. Pengaruh Pemberian Ampas Tahu 
Terhadap Produksi Air Susu dan Pertambahan Berat Badan Kambing 
PeranakanEtawa (PE). Jurnal Saintek Peternakan Dan Perikanan, 1(1), 23– 
26 

Anam, S., C. Hanim dan L. M Yusiati, 2016. Pengaruh penambahan NaHCO3 
terhadap pH pakan fermentasi dan ekskresi derivat purin pada kambing 
Bligon. Jurnal Ilmu Peternakan, 21(2), 78-85. 

Andrade-Montemayor, H., T. G. Gasca and J. Kawas. 2009. Ruminal fermentation 
modification of protein and carbohydrate by means of roasted and estimation 
of microbial protein synthesis. R. Bras. Zootec. 38: 277-291. 

Anggraeni, A, F. Saputra, A. Hafid, dan A. B. L Ishak. 2020. Non-genetic and 
genetic effects on growth traits from birth to 120 days of age of G2 Sapera 
Goat. Jurnal Ilmu Ternak Dan Veteriner, 25(2), 48–59. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



124 
 

Antoniewicz, M.A., W.W. Heinemann, and E.M. Hanks. 1979. Factors affecting 
allantoin excretion in sheep urine. Ann Rech. Vet 10: 300 – 302. 

Alberts, B., A. Johnson, J. Lewis, M. Raff, K. Roberts, and P. Walter. 2014. 
Molecular Biology of the Cell (6th ed.). Garland Science. 

Alsaht, A. A., S. M. Bassiony, G. A. Abdel-Rahman, dan S. A. Shehata. 2014. 
Effect of cinnamaldehyde thymol mixture on growth performance and some 
ruminal and blodd constituents in growing lambs fed high concentrate diet. 
Life Sci. J. 11(3):240-248. 

Atasoglu, C., A. Y. Guliye, and R. J. Wallace. 2004. Use of stable isotopes to 
measure de novo synthesis and turnover of amino acid-C and −N in mixed 
micro-organisms from the sheep rumen in vitro. Br. J. Nutr. 91:235–261. 

Atasoglu, C., C. J. Newbold, and R. J. Wallace. 2001. Incorporation of 
[15N]ammonia by cellulolytic ruminal bacterial Fibrobacter succinogenes BL2, 
Ruminococcus albus SY3, and Ruminococcus flavefaciens 17. Appl. Environ. 
Microbiol. 67:2819–2822. 

Arora, S. P. 1989. Pencernaan mikroba pada ruminansia. Gadjah Mada University 
Press. 

Antoniewicz, A. M., V. Vuuren, C. J. van der Koelen, and I. Kosmala. 1992. 
Intestinal digestibility of rumen undegraded protein of formaldehyde- treated 
feedstuffs measured by mobile bag and in vitro technique. Anim. Feed Sci. 
Technol. 39(1):111-124. 

AOAC. 2005. Official Method of Analysis of the Association of Official Analitycal 
Chemist. 18th ed. Maryland: AOAC International. William Harwitz (ed). United 
Stated of America. 

Aregheore, E. M. 2000. Chemical composition and nutritive value of some tropical 
by-product feedstuffs for small ruminants in vivo and in vitro digestibility. Anim. 
Feed Sci. Technol. 85 : 99-109. 

Argyle, J. L., and R. L. Baldwin. 1989. Effects of amino acids and peptides on 
rumen microbial growth yields. J. Dairy Sci. 72:2017–2027 

Arief, R, S. Sowmen, R. Pazla, and Rizqan. 2020. Milk production and quality of 
Ettawa crossbreed dairy goat that given Tithonia diversifolia, corn waste and 
concentrate based palm kernel cake. Biodiversitas. 21:4004-4009  

Ariyanto B. F, T. N. Widitya, dan S. Danes. 2021. Identifikasi Lokasi dan Performa 
Fisik Kambing Perah di Desa Mranggen Kecamatan Srumbung Kabupaten 
Magelang Provinsi Jawa Tengah. Buletin Peternakan Tropis. Vol 2(2): 98-102 

Arora, S. K. 1995. Effect of dietary protein and energy on microbial protein 
synthesis in ruminants. Anim. Feed Sci. Technol. 55(1), 1-14. 
doi:10.1016/0377-8401(95)00724-9 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



125 
 

Arora, S. P. 1995. Pencernaan Mikroba Pada Ruminansia. Gadjah Mada 
University Press, Yogyakarta. 

Aryanto, B. Suwignyo, dan Panjono. 2013. Efek pengurangan dan pemenuhan 
kembali jumlah pakan terhadapkonsumsi dan kecernaan bahan pakan pada 
kambing Kacang dan Peranakan Ettawa. Buletin Peternakan Vol. 37(1): 12-
18 

Astuti, D. A. dan E. Wina. 2002. Protein balance and excretion of purine derivatives 
in urine of lactating Ettawa Crossbred goats fed with tempe waste. Seminar 
Nasional Teknologi Peternakan dan Veteriner 

Astuti, M. 2007. Pengantar Ilmu Statistik untuk Peternakan dan Kesehatan Hewan. 
Binasti Publisher, Bogor 

Aulyani, N. 2016. Estimasi Sintesis Protein Mikrobia Rumen Berdasarkan Ekskresi 
Derivat Purin Dalam Urin Dengan Metode Spot Sampling Pada Domba Ekor 
Tipis Dan Gemuk Serta Aplikasinya Di Tingkat Peternak. Tesis. Fakultas 
Peternakan UGM. Yogyakarta. 

Bach, A., S. Cassamiglia, and M. D. Stein. 2005. Nitrogen metabolism in the 
rumen. J. Dairy Sci. 88(Esuppl.): E9-E21 

Banerjee, G.C. 1978. Animal Nutrition. Oxford & IBM Pub.Co Calcutt 

Balcells, J., S Calsamiglia, and A. Ferret. 1992. Purine derivatives in ruminants: a 
review. J. Dairy Sci.  75(1), 1-10. 

Barbosa,  A.M, R. F. D. Valadares, S. C. Valadares Filho, D. S. Pina, E. Detmann, 
M. and I. Leão. 2011. Endogenous fraction and urinary recovery of purine 
derivatives obtained by different methods in Nellore cattle, J. Anim Sci.  
Volume 89, Issue 2, February : 510–519, https://doi.org/10.2527/jas.2009-
2366.  

Basheir, R. A., S. A. Omer, and O. S. A. Mohamed. 2009. Effect of lactation on 
some urine indices of renal functionin Nubian goats. J. Sci. Tech. 10: 1-8. 

Banaszkiewicz, T. 2011. Nutritional Value of Soybean Meal, Soybean and 
Nutrition, Hany El-Shemy (ed), 
IntechOpen.http:/www.intechopen.com/books/soybeanandnutrition/nutrition
 -value-of-soybean-meal. Diakses tanggal 17 September 2024 

Balcells J, J. A Guada, C. Castrillo, and J Gasa. 1991. Urinary excretion of allantoin 
and allantoin precursors by sheep after different rates of purine infusion into 
the duodenum. J. Agric. Sci. 116(2):309-317. 
doi:10.1017/S002185960007773X 

Belenguer, A., D. Yanez, J. Balcells, N. H. O. Baber and M. Gonza´lez-Ronquillo. 
2002. Urinary excretion of purine derivatives and prediction of rumen microbial 
outflow in goats. Livest. Prod. Sci. 77: 127-135. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.2527/jas.2009-2366
https://doi.org/10.2527/jas.2009-2366
http://www.intechopen.com/books/soybeanandnutrition/nutrition%09-
http://www.intechopen.com/books/soybeanandnutrition/nutrition%09-


126 
 

Berg, J. M., J.L Tymoczko, and L. Stryer. 2015. Biochemistry (8th ed.). W.H. 
Freeman. 

Bjamason. J. and  K. J. Carpenter. 1970. Mechanisms of heat damage in protein. 
2 Chemical changes in pure proteins. Br. J. Nutr 24 : 313-329 

Black J. L. 1971. A theoetical consideration of the effect of g senting rumen 
fermentation on the efficiency of utilization of dietary energy and protein in 
lambs. Br. J. Nutr, 25: 31- 55 

Boero, P. O, J. Balcells, S.M Martı́n-Orúe, J.B. Liang, J. A.  Guada. 2001. 
Excretion of purine derivatives in cows: endogenous contribution and recovery 
of exogenous purine base. Livest. Prod. Sci. 68 :245-250. 
https://doi.org/10.1016/S0301-6226(00)00231-1 

Boucher, J. F., H. Cormier, and J. Dufour. 2007. Synchronization of nitrogen and 
energy for microbial protein synthesis in ruminants. Anim. Feed Sci. Technol. 
136(3-4), 229-241. 

Bowen M. K., D. P. Poppi,  S.R. McLennan, and V. J. Doogan. 2006. A comparison 
of the excretion rate of endogenous purine derivatives in the urine of Bos 
indicus and Bos taurus steers. Aust. J. Agric. Res. 57, 173-177. 
https://doi.org/10.1071/AR05182 

BPS Provinsi Jawa Tengah. 2021. 
https://jateng.bps.go.id/indicator/24/75/1/populasi-ternak-menurut-
kabupaten-kota-dan-jenis-ternak-di-provinsi-jawa-tengah-ekor-.html. Diakses 
tanggal 2 Januari 2022. 

Braga, J. M. D. S., R. F. D. Valadares, S. G. Pellizzoni, S. C. V. Filho, L. L. Prates 
and L. F. C. Silva. 2012. Estimation of endogenous contribution and urinary 
excretion of purine derivatives from the total digestible nutrient intake in 
Nellore heifers. R. Bras. Zootec. 41: 1899- 1906. 

Brock, F. M., C. W. Forsberg, and J.G. Buchanan-Smith. 1982.Proteolytic activity 
of rumen microorganisms and effects of proteinase inhibitors. Applied and 
Environmental Microbiology, 44(3), 561-569 

Budisatria, I. G. S., Panjono, Maharani, dan A. Ibrahim. 2018. Kambing Peranakan 
Ettawa. Universitas Gadjah Mada. UGM Press. 

Buttery, P. J., and D. Lewis. 1974. The role of protein in the nutrition of ruminants. 
In: Ruminant Physiology: Digestion, Metabolism, Growth and Reproduction. 
1st ed. University of Reading. 

Cahyani R. D, L. K. Nuswantara dan A. Subrata. 2012. Pengaruh Proteksi Protein 
Tepung Kedelai Dengan Tanin Daun Bakau Terhadap Konsentrasi Amonia, 
Undegraded Protein Dan Protein Total Secara In Vitro (The Effect Of Soy Meal 
Protein Protection By Mangrove Leaf Tannin On Ammonia Concentration, 
Rumen Undegraded Dietary Protein And Total Protein In Vitro). Fakultas 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/S0301-6226(00)00231-1
https://doi.org/10.1071/AR05182


127 
 

Peternakan dan Pertanian Universitas Diponegoro, Semarang. Animal 
Agricultural Journal. 

Cameron, M. R., T. H. Klusmeyer, G. L. Lynch, J. H. Clark, and D. R Nelson. 1991. 
Effects of urea and starch on rumen fermentation, nutrient passage to the 
duodenum, and performance of cows. J. Dairy Sci. 74(4), 1321-1336 

Calsamiglia, S., M. Busquet, P. W. Cardozo, L. Castillejos, dan A. Ferret. 2007. 
Invited review: Essential oils as modifiers of rumen microbial fermentation. J. 
Dairy Sci. 90(6):2580-2595 

Calsamiglia, S., A. Ferret, and M. Devant. 2002. Effects of pH and pH fluctuations 
on microbial fermentation and nutrient flow froma dual-flow continuous culture 
system. J. Dairy Sci. 85:574–579 

Cardozo, P. W., S. Calsamiglia, A. Ferret, dan C. Kamel. 2004. Effects of natural 
plant extracts on ruminal protein degradation and fermentation profiles in 
continuous culture. J. Anim. Sci. 82(11):3230-3236. 

Carro, D. M., and E. L. Miller. 1999. Effect of supplementing a fibre basal diet with 
different nitrogen forms on ruminal fermentation and microbial growth in an in 
vitro semi-continuous culture system (RUSITEC). Br. J. Nutr. 82:149–157. 

Castro, S. I. B., L. E. Philip, H. Lapierre, P. W. Jardon, and R. Berthiaume. 2007. 
Ruminal degradability and intestinal digestibility of protein and amino acids in 
treated soybean meal products. J. Dairy Sci. 90:810-822. 

Casper, D. P., and D. J Schingoethe,. 1989. Evaluation of diets containing varying 
amounts of protein and starch for lactating dairy cows. J. Dairy Sci.  72(4), 
932-944 

Cetinkaya, N., S. Yaman, and N.H.O., Baber. 2006. The use of purine 
derivates/creatinin ratio in spot samplles as an index of microbial protein 
supply in yerli kara crossbred cattle. J. Liv. Sci. 100: 91 - 98. 

Chaves, A. V., K. Stanford, L. L. Gibson, M. E. R Dugan, T. A. McAllister, F. Van 
Herk, and C. Benchaar. 2008. Effects of cinnamaldehyde, garlic and juniper 
berry essential oils on rumen fermentation, blood metabolites, growth 
performance and carcass characteristic of growing lambs. Livest. Sci. 
117(2):215-224. 

Chalupa, W. 1975. Rumen bypass and protection of proteins and amino acids. J. 
Dairy Sci. 58(8):1198-1218. 

Cheeke, P. R. 1991. Applied Animal Nutrition: Feeds and Feeding. Prentice Hall. 

Chen X. B., G. Grubic, E. R. Orskov and P. Osuji. 1992. Effect of feeding    
frequency on diurnal variation in plasma and urinary purine derivatives in 
steers. J. Anim. Prod. 55: 185-191. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



128 
 

Chen, X. B., and M. J Gomes. 1995. Estimating microbial protein supply to sheep 
and cattle. J. Agricultural Sci. 125(4), 107-119. 
doi:10.1017/S0021859600073939. 

Chen, X. B., and M. J Gomes. 1995. Estimation of microbial protein supply to sheep 
and cattle based on urinary excretion of purine derivatives - an overview of 
the results obtained from the use of the method. J. Anim Sci.73(3), 1007-1012. 

Chen, X. B., and M.A Gomez. 1995. A new approach for estimating microbial 
protein synthesis in the rumen. J. Anim Sci. 73(1), 16-24. 
doi:10.2527/1995.73116x. 

Chen, X. B., F. D. Deb. Hovell, E. R. Ørskov, and D. S. Brown. 1990. Excretion of 
purine derivatives by ruminant: effect of exogenous nucleic acid supply on 
purine derivative excretion by sheep. Br J Nutr. 63: 131142. 

Chen, X. B., G. Grubic, R. Ørskov, and P. Osuji. 1992. Effect of feeding frequency 
on diurnal variation in plasma and urinary purine derivatives in steers. Anim. 
Prod. 55: 185-191. 

Cherdthong, A., B. Pornjantuek and C. Wachirapakorn. 2016. Effect of feeding 
Cassava bioetanol waste in nutrient intake, digestibility and rumen 
fermentation in growing goats. Trop Anim Health Prod. 48 (7) : 1369-1374. 

Chizzotti, M. L., S. C. V. Filho, R. F. D. Valadares, F. H. M. Chizzotti and L. O. 
Tedeschi. 2008. Determination of creatinine excretion and evaluation of spot 
urine sampling in Holstein cattle. Livest. Sci. 77: 127-135 

Choudhury, A. K. R., Rahman, M. M., and Hossain, M. M. 2015. Effects of pH and 
temperature on proteolytic and deaminase activities in ruminants. J. Anim Sci. 
93(4), 1864-1870. 

Clark, J. H., B. J. Johnson, and K. A. McCarty. 1992. Microbial protein synthesis in 
the rumen: The role of nitrogen and carbohydrate availability. In: Ruminant 
Physiology: Digestion, Metabolism, Growth and Reproduction. University of 
Reading. 

Cottrill, B. R. 1998. A review of current nutritional models: what we need to 
measure. In vitro techniques for measuring nutrient supply to ruminants. 
Occasional Publication. Br. Soc. Anim. Sci. 22: 21-31 

Craig, W. M., G. A. Broderick and D. B. Ricker. 1987. Quantitation of 
microorganisms associated with the particulate phase of ruminal ingesta. J. 
Nutr. 117:56-62. 

Cruz Soto, R., S. A. Muhammed, C. J. Newbold, C. S. Stewart, and R. J. Wallace. 
1994. Influence of peptides, amino acids and urea on microbial activity in the 
rumen of sheep receiving grass hay on the growth of rumen bacteria in vitro. 
Anim. Feed Sci. Technol. 49:151–161. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



129 
 

Csapo, Z. C. J., J. Schmidt and T. G. Martin. 2001. Quantitative determination of 
protein of bacterial origin. Trends in Analytical Chemistry. 20: 42-48 

Daning D. R. A, L. M. Yusiati, C. Hanim, dan B. P. Widyobroto. 2022. Dietary 
supplementation of galangal (Alpinia galangal) essential oil affects rumen 
fermentation pattern. Adv. Anim. Vet. Sci. 10(2): 323-334. 

Da Silva Júnior J. M, J. P. P Rodrigues, S. c Valadares Filho, E. Detmann, M. F  
Paulino, and L. N Rennó. 2021. Estimating purine derivatives and nitrogen 
compound excretion using total urine collection or spot urine samples in 
grazing heifers. J Anim Physiol Anim Nutr (Berl). Sep;105(5):861-873. doi: 
10.1111/jpn.13525. 

Demeyer, D., and V. Fievez. 2004. Ruminants et la production d'acides gras 
volatils et de gaz à effet de serre: Voies de contrôle. Annales de Zootechnie, 
53, 81-93. 

Dianita, R., S. Apriani, R. A Muthalib, dan E Musnandar. 2023. Optimalisasi 
Produksi Protein Mikroba Rumen Melalui Suplementasi Ekstrak Tepung Daun 
Sengon ( Albizia falcataria ) yang Mengandung Tanin Kondensasi. 23(April), 
107–113. 

Dipu, M.T., S.K. George, P. Singh, A.K. Verma, and U.R. Mehra. 2006. 
Measurment of microbial protein supply in Murrah buffaloes using urinary 
purine derivatives excretion and PDC index. Asian-Aust. J. Anim. Sci. 19(3): 
347 – 355 

Dughita, P. A. 2016 Kontribusi ekskresi basal purin terhadap total ekskresi derivat 
purin dalam urin domba ekor gemuk dan domba ekor tipis. Thesis. Fakultas 
Peternakan. Universitas Gadjah Mada, Yogyakarta, Indonesia. 

Ehsan D, M. Tahereh, Abdelfattah, and Z. M. Salem. 2020. Effect of microbial feed 
additives on growth performance, microbial protein synthesis, and rumen 
microbial population in growing lambs, Anim Sci. 4, Issue 4, October 2020, 
txaa203, https://doi.org/10.1093/tas/txaa203 

El Akbar, R., Rizki, Indrijani, Heni, Salman, dan L. Budimulyati. 2019. Analisis 
Perbandingan Performa Reproduksi Kambing Saanen Dan Peranakan Ettawa 
(Kasus Di Bbptu-Hpt Baturraden) Reproduction Of Saanen And Peranakan 
Ettawa Goat Performance Comparative Analysis (Case Study At Bbptu-Hpt 
Baturaden). JANHUS. 3(2), 27– 32. 

El-Nouty, F. D., A. A. Al-Haidary and S. M. Basmeil. 1990. Physiological 
responses, feed intake, urine volume and serum osmolarity of Aardi goats 
deprived of water during spring and summer. Asian-Aust. J. Anim. Sci. 3: 331-
336. 

Faradilla, F, L. K .Nuswantara, M. Christiyanto, dan E. Pangestu. 2019. Kecernaan 
bahan kering, bahan organik, lemak kasar dan total digestible nutrients 
berbagai hijauan secara in vitro. J. Litbang Provinsi Jawa Tengah. 1 (2): 185-
193. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1093/tas/txaa203


130 
 

Faverdin, P., R. Baumont, and K. L Ingvartsen. 1995. Control and Prediction of 
Feed Intake in Ruminants. In: M. Joernet, E. Grenet, M-H. Farce, Theriez, and 
C. Demarquilly (eds), Proceddings of the IV th Internasional Symposium on 
The Nutrition Of Herbivores. Recent Development in the Nutrition of 
Herbivores, INRA. Paris Pp.95-120. 

Febrina, D., J. Novirman, Z. Mardiati, Khasrad and M. Rini, M. 2014. Biological 
Delignification by Phanerochaete chrysosporium with Addition of Mineral Mn 
and Its Effect on Nutrient Content of Oil Palm Frond. The 16th AAAP Animal 
Science Congress November 10-14, 2014. Yogyakarta, Indonesia. pp 1.723–
1.726. 

Ferguson, K.A., J. A Hemsley, and P. J Reis. 1967. Nutrition and wood growth. 
The eftect of protecting dietary protein from microbial degradation in the 
rumen. Aust. J. Sci. 30:215-217 

Fernstorm, J.D. and R.J Wurtman. 1973. In Serotonin and Behaviow (ED) J. 
Barchas and E. Usdin. Academic Press. New York and London.  

Ferme, D., M. Banjac, S. Calsamiglia, M. Busquet, C. Kamel, dan G. Avgustin. 
2004. The effects of plant extracts on microbial community structure in a 
rumen-simulating continuous-culture system as revealed by molecular 
profiling. Folia Microbiol. 49(2):151-155. 

Firkins, J. L., L. L. Berger, N. R. Merchen, G. C. Fahey, and R. L. Mulvaney. 1987. 
Ruminal nitrogen metabolism in steers as affected by intake and dietary urea 
concentration. J. Dairy Sci.70:2302–2311. 

Firkins, J. L., Z. Yu, and M. Morrison. 2007. Ruminal nitrogen metabolism: 
Perspectives for integration of microbiology and nutrition for dairy. J. Dairy Sci. 
90:E1–E16. doi:10.3168/jds.2006-518. 

Fraenkel-Conart, H and H.S Olcott. 1948. The reaction of formaldehyde with 
Proteins. V. Cross  lingking between amino and primary amidesor guanidine 
groups. J. Am. Chem. Soc. 70:  2673-2684 

France, J., and J. Dijkstra. 2005. Volatile Fatty Acid Production and Metabolism. 
Pages 157-175 in Quantitative Aspects of Ruminant Digestion and 
metabolism Second. 2nd ed. J. Dijkstra, J. M. Forbes, and J. France, ed. CABI 
Publ., Cambridge, USA. 

Gabriel, O. S., A. N.  Fajemisin dan E. Onyaekachi. 2018. Nutrients digestibility, 
nitrogen balance and blood profile of West African Dwarf (Wad) goats fed 
Cassava Pels. with urea-molasses multi-nutrient blok (UMMB) suplements. 
Asian Res. J. Agric. 9 (4) : 1-11. 

George, S. K., M. T. Dipu, U. R. Mehra, A. K. Verma and P. Singh. 2006. Influence 
of level feed intake on concentration of purine derivatives in urinary spot 
samplings and microbial nitrogen supply in crossbred bulls. Asian-Aust. J. 
Anim. Sci. 19: 1291-1297 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



131 
 

Griswold, K. E., G. A. Apgar, J. Bouton, and J. L. Firkins. 2003. Effects of urea 
infusion and ruminal degradable protein concentration on microbial growth, 
digestibility, and fermentation in continuous culture. J. Anim. Sci. 81:329–336. 

Griswold, K. E., W. H. Hoover, T. K. Miller, and W. V. Thayne. 1996. Effect of form 
of nitrogen on growth of ruminal microbesin continuous culture. J. Anim. Sci. 
74:483–491. 

Givens, D. I., E. Owen, R. F. E. Axford and H. M. Omed. 2000. Forage Evaluation 
in Ruminant Nutrition. CABI Publishing. 

Gonza´lez-Ronquillo, M., Calsamiglia, S., and Ferret, A. 2003. Purine metabolism 
in ruminants: a review. J. Anim Sci 81(1), 1-10. 

Gonzalez, A. R. C., M. E. B. Barraza, J. D. Viveros, and A. C. Martinez. 2014. 
Rumen   microorganisms   and   fermentation.   Arch.   Med.   Vet. 46(3): 349-
361. 

Gordon, G. L., and M. W. Phillips. 1998. The role of anaerobic gut fungi in 
ruminants. Nutr. Res. Rev. 11(1):133-168 

Grant I Crawford, Jim C MacDonald, Andrea K Watson, Galen E Erickson, and T. 
J Klopfenstein, 2020. Diurnal and dietary impacts on estimating microbial 
protein flow from urinary purine derivative excretion in beef cattle, Anim Sci. 
4, Issue 3, July 2020, txaa140, https://doi.org/10.1093/tas/txaa140 

Günal, M., B. Pinski, and A. A. Abu Ghazaleh. 2017. Evaluating the effects of 
essential oils on methane production and fermentation under in vitro 
conditions. Ital. J. Anim. Sci. 16(3):500–506. 

Hadianto, I., L. M. Yusiati dan Z. Bachruddin. 2020. Kajian penggunaan 
sinamaldehid kulit kayu manis (cinnamomum burmanni ness ex bl.) Untuk 
proteksi protein pakan secarain vitro. Universitas Gajah Mada Yogyakarta. 
Thesis. 

Hartadi, H., S. Reksohadiprodjo, dan A.D. Tillman. 2005. Tabel komposisi Pakan 
untuk Indonesia. Cetakan ke-5. Gadjah Mada University Press. Yogyakarta 

Harun, N. 2010. Karakteristik minyak kayu manis (Cinnamomum burmanni Blume) 
berdasarkan letak kulit pada batang dan ukuran bahan pada proses 
penyulingan. SAGU. 9(2): 28-32. 

Harwanto, L. M Yusiati, R Utomo. 2014. Pengaruh Kayu manis (Cinnamomum 
burmannii) sebagai sumber sinamaldehid terhadap parameter fermentasi dan 
aktivitas mikroba rumen secara in vitro. Buletin Peternakan 38 (2): 71-77 

Hegarty, M.P, P.G Schinckel and R. D Court. 1964. Reaction of sheep for the 
consumption of Leucaena glauca Benth and to its toxic principle mimosine, 
Aust. J, agric. Res, 15:153-167.  

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1093/tas/txaa140


132 
 

Hermana, W.D., I Puspitasari, K G Wiryawan dan S Suharti. 2008. Pemberian 
tepung daun salam (Syzygium polyanthum (wight) walp.) dalam ransum 
sebagai bahan anti bakteri escherichia coli terhadap organ dalam ayam 
broiler. Departemen Ilmu Nutrisi dan Teknologi Pakan, Bogor: Institut 
Pertanian Bogor 

Henning, P. H., D. G. Steyn, and H. Meissner. 1991. Effect of energy and nitrogen 
supply pattern on ruminal characteristics and microbial growth. J. Anim Sci. 
69(6), 2113-2120. 

Hutagalung, L. W. 2018. Kecernaan protein kasar dan serat kasar kambing 
Peranakan Ettawa yang diberi pakan fermentasi lumpur sawit dan ampas tahu 
dengan imbangan yang berbeda. Skripsi. Jurusan Peternakan Fakultas 
Pertanian. Universitas Bengkulu, Bengkulu. 

Hume, J. D. 1982. Fibre Digestion in the Ruminant Nutrition and Growth. Hedge 
and Bell Pty Ltd. Melbourne 

Hobson, P. N., and C. S. Stewart. 1997. The Rumen Microbial Ecosystem.2nd ed. 
Blackie Academic and Professional, London. 

Ibrahim, M. N. M., S. Tamminga and G.Zemmelink. 1995. Degradation ofTrofical 
roughages and concentratefeeds in the rumen. Anim. Feed Sci. Technol.. 54 
: 81-92. 

Ishlak, A., M. Günal, and A. A. AbuGhazaleh. 2015. The effects of 
cinnamaldehyde, monensin and quebracho condensed tannin on rumen 
fermentation, biohydrogenation and bacteria in continuous culture system. 
Anim. Feed Sci. Technol. 207 31–40 

Ivan, M., L. L. Charmley, L. Neill, and M. Hidiroglu. 1991. Metabolic changes in the 
rumen following protozoal inoculation of faunafree sheep fed a corn silage diet 
supplemented with casein or soybean meal. Ann. Rech. Vet. 22:227–238. 

John P, Comstock,  J. Alan, and  Garber. 2011. Ketonuria.Metode Klinis : Sejarah, 
Fisika, dan Laboratorium Pemeriksaan, 3 rd edition. New York. 

Jones, W.T. and J. W Lyttleton. 1971. Eloat in cattle, 34. A survey ot legume 
torages that do and do not produce bloat. N.Z.J. agric. Res. 14: 101—107.  

Kadir,J. 2009. Pengaruh pemberian wafer pakan komplit mengandung berbagai 
level tongkol jagung terhadap dinamika nitrogen pada kambing kacang jantan. 
Tesis. Fakultas Peternakan. Universitas Hasanuddin. Makassar. Hal 29- 33. 

Kahn, L. P. and J. V. Nolan. 1992. Prediction of  microbial yield from the rumen 
using urinary excreation of purine derivatives and studies of the kinetics of 
labelled purines. Proceedings of a Final Research Co-ordination Meeting of 
an FAO/IAEA Co-ordinated Research Programme organized by the Joint 
FAO/IAEA Division of Nuclear Techniques in Food and Agriculture and held 
in Vienna, Vienna. Pp. 109-121 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



133 
 

Kamalak, A., O. Canbolat, Y. Gürbüz, O. Özay, dan C. O.Özkan.. 2004. Chemical 
composition and in vitro gas production characteristics of several tannin-
containing tree leaves. LLRD.17(11), Article #95 

Kaleka dan Haryadi. 2013. Seri Peternakan Modern Kambing Perah, Arcita, 
Surakarta 

Kamal, M., 1994. Nutrisi Ternak I. Fakultas Peternakan Universitas Gadjah Mada 
Yogyakarta 

Kamalak, A., O. Canbolat, dan Y. Gurbuz. 2005. Protected protein and amino acids 
in ruminant nutrition. J. Sci. Eng. 8(2): 84-88. 

Karsli, M. A., dan  Russell, J. R. 2002. The influence of dietary protein and energy 
on microbial protein synthesis in the rumen. J. Anim Sci. 80(3), 733-739. 
doi:10.2527/2002.803733x. 

Kartadisastra, H. R., 1997. Penyediaan dan Pengelolaan Pakan Ternak 
Ruminansia. Kanisius. Yogyakarta 

Kazemi-Bonchenari, M., K. Rezayasdi, H. A. Ghasemi, A. H. Farahani, M. Deghan 
Banadaky and A. Mahdavi. 2011. Effect of rumen degradable protein 
suplementation on purine derivatives excreted through urine and milk in 
lactating Holstein cows. J. Anim. Vet. Adv. 10: 2389-2393. 

Kernick, B. L. 1991. The effect of form of nitrogen on the efficiency of protein 
synthesis by rumen bacteria in continuous culture. Ph.D. Diss., University of 
Natal, Pietermaritzburg, South Africa. 

Kertz, A. F., L. R. Prewitt, A. G. Lane and J.R. Campbell. 1970. Effect of dietary 
intake on creatinine excretion and the creatinine-nitrogen ratio in bovine 
urine.J. Anim. Sci. 30: 278-282 

Khan, N. A., H. Wang, S. Anand, S., Y. Jin, N R C. Campbell, L. Pilote, and H. 
Quan. 2011. Ethnicity and sex affect diabetes incidence and outcomes. 
Diabetes Care. https://doi.org/10.2337/dc10-0865 

Kharismawan N, E. Reza Fauziyah, T. Widiyastuti, Munasik dan C. H. Prayitno. 
2020. Konsumsi Dan Kecernaan Serat Kasar Serta Protein Kasar Pakan 
Kambing Yang Disuplementasi Tepung Bawang Putih (Allium Sativum) dan 
Mineral Chromium Organik. Prosiding Seminar Teknologi dan Agribisnis 
Peternakan VII Fakultas Peternakan Universitas Jenderal Soedirman. 680 -
689 

Khotimah, D. F., U. N. Faizah dan T. Sayekti. 2021. Protein sebagai zat penyusun 
dalam tubuh manusia: Tinjauan sumber protein menuju sel. Proceeding of 
Integrative Science Education Seminar Vol. 1, 127-133. 

Koul, O., S. Walia, and G. S. Djaliwal. 2008. Essential oil as green pesticides: 
Potential and constraints. J. Biopectic Int. 4(1):63-84. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.2337/dc10-0865


134 
 

Ku. J. and P.N Simon. 1973. United state patent no 3, 751, 262. In Digestion and 
metabolism in ruminant. Procedings of the IV international symposium on 
ruminant physiology Publication unit. University of nuw England 

Kumari, R. and K. Kumar. 2015. Roasting and formaldehyde method to make 
bypass protein for ruminants and   its   importance:   A   review. Indian J. Anim. 
Sci. 85(3):223-230 

Kustantinah. 2008. Ransum ruminansia. Bagian Nutrisi dan Makanan Ternak. 
Fakultas Peternakan UGM, Yogyakarta. 

Langer, P.N., P. J Buttery and D. Lewis. 1973. N-steroyl-Dl-methionine, a new form 
of protected methionine tor ruminant teeds. Proc Nutr. Soc. 32 : 86 A—87 A.  

Leng, R. A. 1991. Application of Biotechnology to Nutrition of Animals in 
Developing Countries. Animal Production and Health Paper, FAO, Rome 

Lestari EA, C. hanim, L. M Yusiati, and A. Kurniawati. 2021. The effect of additional 
tannins source from Mahagony leaves (Swietenia mahagoni) to purine derivat 
excression in urine and synthesis of rumen microbial protein of Merino sheep. 
IOP Conf. Series: Earth and Environmental Science 667 012062 
doi:10.1088/1755-1315/667/1/012062 

Liang, J.B., M. Matsumoto, and B.A. Young. 1994. Purine derivate excretion and 
ruminal microbial yield in Malaysian cattle and buffalo. Anim Feed Sci. and 
Technol. 47 (1): 189 – 199 

Li, Y., M. He, C. Li, R. Forster, K. A. Beauchemin, dan W. Yang. 2012. Effects of 
wheat dried distillers’ grains with solubles and cinnamaldehyde on in vitro 
fermentation and protein degradation using the Rusitec technique. Arch. 
Anim. Nutr. 66(2):131-148. 

Lopes, C. N. A. B. Scarpa, B. I. Cappellozza, R. F. Cooke, and J. L. M. 
Vasconcelos. 2009. Effects of rumen-protected polyunsaturated fatty acid 
supplementation on reproductive performance of Bos indicus beef cows. J. 
Anim. Sci. 87: 3935 – 3943. 

Lu, C. D., J. R. Kawas, and O. G. Mahgoub.2005. Fiber digestion and utilizationin 
goats. Small Ruminants Research. 6 : 45-52 

Luber, Y. A., M.  Afdal, A. Astuti, dan D Darlis. 2022. Kecernaan In-Sacco Bahan 
Kering, Bahan Organik, Dan Serat Kasar Daun Bangun-Bangun (Coleus 
amboinicus L) Yang Diproteksi Kapsul, Saponin Dan Tanin. Wahana 
Peternakan, 6(1), 38–42. https://doi.org/10.37090/jwputb.v6i1.537 

Madiana, I. G. S., C. hanim, dan L.M Yusiati. 2017. Pengaruh pemberian level 
vitamin e terhadap sintesis protein mikrobia rumen yang diestimasi berdasar 
ekskresi derivat purin dalam urin kambing bligon betina. Universitas Gajah 
Mada Yogyakarta. Skripsi. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.37090/jwputb.v6i1.537


135 
 

Maeng, W. J., and R. L. Baldwin. 1976. Dynamics of fermentation of a purified diet 
and microbial growth in the rumen. J. Dairy Sci. 59:636–642. 

Mahanani, M.M.P,  C. Hanim and L. M Yusiati. 2021. Excretion of Endogenous 
Purine Derivatives in Male and Female Garut sheep Advances in Biological 
Sciences Research, 9th International Seminar on Tropical Animal Production 
(ISTAP 2021) volume 18 : 45-48. 

Matras, J., S. J. Bartle and  R. L Preston. 1991.  Influence of synchronizing protein 
and starch degradation in the rumen on nitrogen utilization and feedlot cattle 
performance. J. Anim Sci. 69(6), 2126-2136. 

Marapana, R.A.U.J. and T. Seresinhe. 2007 Effect of feeding regime on growth, 
digestibility and excretion of purine derivatives in goats, in Proceedings of the 
fourth academic sessions, 

Marhaeniyanto, E., S. Susanti, B. Siswanto, A. T. Murti. 2018. Suplementasi daun 
tanaman pohon sebagai sumber protein dalam pakan konsentrat untuk 
meningkatkan produktivitas kambing pejantan muda. Conference on 
Innovation and Application of Science and Technology (CIASTECH 2018: (44-
452) 

Marhaeniyanto, E., S. Susanti, dan A. T Murti. 2020. Penampilan Produksi 
Kambing Peranakan Ettawa Yang Diberi Pakan Konsentrat Berbasis Daun 
Tanaman. TERNAK TROPIKA.  21(2), 93–101. 
https://doi.org/10.21776/ub.jtapro.2020.021.02.2 

Mathius, I. B. Gaga dan I.K. Sutama. 2002. Kebutuhan kambing PE jantan muda 
akan energi dan protein kasar: konsumsi, kecernaan, ketersediaan dan 
pemanfaatan nutrien. Jurnal Balai Penelitian Ternak. Fakultas Peternakan. 
Universitas Udayana. Denpasar-Bali. Vol. 7. No. 2. Th. 2002 

Mathe, A. 2009. Rumen Essential oils-Biochemistry, Production and Utilisation. 
Pages 1-18 In Phytogenics in Animal Nutrition. Natural Concepts to Optimize 
Gut Health and Performance. Steiner, T. Nottingham University Press, 
Nottingham, UK. 

Maulana, E. R, S Agustinah, H Nur. 2023. Kajian Bentuk Indigofera Sp. Pada 
Konsumsi Protein Kasar Dan Serat Kasar Kambing Sapera Jantan. Journal of 
animal science and Technology No 5(3):325-332. DOI: 
https://doi.org/10.20884/1.angon.2023.5.3.p325-332. 

Maynard, L.A, J K Loosil, H F Hintz and R G Warner, 2005. AnimalNutrition. (7th 
Edition) McGraw-Hill Book Company. New York, USA. 

Mazinani M, A. A. Naserian, M. D Mesgaran, R. Valizadeh and Z. MAbdelfattah , 
Salem. 2021. Dietary polymer-coated urea enhances the goats lactational 
performance, excretion of microbial purine derivatives and blood metabolites 
in the semi-arid zone of Iran. Acta Scientiarum. Animal Sciences, 45 : 1-8 
https://doi.org/10.4025/actascianimsci.v45i1.58041 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.21776/ub.jtapro.2020.021.02.2
https://doi.org/10.20884/1.angon.2023.5.3.p325-332
https://doi.org/10.4025/actascianimsci.v45i1.58041


136 
 

Mazinani, M., M. Shahrbabak, and  M. Alikhani. 2023. Dietary polymer-coated urea 
enhances the goats lactational performance, excretion of microbial purine 
derivatives and blood metabolites in the semi-arid zone of Iran. Animal Feed 
Science and Technology, 304, 115517. 
https://doi.org/10.1016/j.anifeedsci.2023.115517 

Mbewe, M.R., V.R. Hamandishe, V.E. Imbayarwo-Chikosi, and B. Masunda. 2014. 
Nitrogen balance and rumen microbial protein synthesis in goats fed diets 
containing soaked and roasted Mucuna bean (Mucuna pruriens). Online 
Journal of Animal and Feed Research. 4(1): 06 – 09 

McDonald, P., R A Edwards, J F D Greenhalgh, dan C A Morgan. 1988. Animal 
Nutrition. 4th ed. Longman Scientific dan Technical. 

McDonald, P., R. A. Edwards, J. F. D. Greenhalgh, C. A. Morgan, L. A. Sinclair, 
dan R. G. Wilkinson. 2011. Animal Nutrition. 7th ed. Pearson, UK. 

McLeod, MN. 1974. Plant tannins, their role in forage gualty Nutr. Abstr. Rev, 44 : 
803-815. 

Membrive, C. M. B. 2016. Rumenology: Anatomy and Physiology of the Rumen. 
Pages 1-38 in Rumenology. D. D. Millen, M. D. B. Arrigoni,R. D. L. Pacheco, 
ed. Springer, Switzerland 

Morand-Fehr, P. 1981. Nutrition and Feeding of Goats: Application to Temperate 
Climatic Conditions in Goat Production. In C. Gall (Ed): Academic Press, New 
York, NY. 

Morrison, W. D. 2000. Rumen Microbiology and its Role in Protein Metabolism. In: 
Rumen Microbiology and its Role in Protein Metabolism. Academic Press. 

Mota, M., J. Balcells, N. H. O. Baber, S. Boluktepe and A. Belenguer. 2008. 
Modelling purine derivative wxcretion in dairy goats: endogenous excretion 
and the relationship between deudenal input and urinary output. J. Anim. 2: 
44- 51. 

Mowat, D. N. and K. Deilstra. 1970. Encapsulated methionine suplement for lambs. 
J. Anim. Sci. 31 : 1041—1042 

Muadz,  A. 2023. Studi Perbedaan Fenotipe Kambing Perah Berdasarkan Analisis 
Canonikal, (8) 7 http://dx.doi.org/10.36418/syntax-literate.v6i6 

Munasinghe, D. M. S., T. Ohkubo, dan T. Sakai. 2005. The lipid peroxidation 
induced changes of protein in refrigerated yellowtail minced meat. Fish. 
Sci.71(2): 462-464 

Murdjito, G., I. G. S. Budisatria, Panjono, N. Ngadiyono, dan E. Baliarti, 2011. 
Performances of Bligon Goats Kept by Farmers at Giri Sekar Village, 
Panggang, Gunungkidul. Buletin Peternakan, 35(2), 86–95. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.anifeedsci.2023.115517


137 
 

Nafiu, L. O., M A Pagala, dan S L Mogiye. 2020. Karakteristik Produksi Kambing 
Peranakan Ettawa Dan Kambing Kacang Pada. Jurnal Ilmu Produksi Dan 
Teknologi Hasil Peternakan, 08(2), 91–96. 

National Research Council (NRC). 1984. Nutrient Requirements of Beef Cattle. 6th 
ed. National Academy Press. 

Natsir, A. 2008. Suplai protein mikroba rumen yang diestimasi berdasarkan 
ekskresi turunan purin pada domba yang diberi bijian faba (Vicia faba) 
sebagai suplemen dengan frekuensi pemberian yang berbeda. Jurnal Ilmu 
Ternak Veteriner 13: 103-108. 

Nelson, D.L. and M.M. Cox. 2008. Lehninger principles of biochemistry. 5th 
ed.Freeman Publishers. Wisconsins. 

Ningrum T. W. 2023. Perbedaan Estimasi Sintesis Protein mikrobia rumen 
Berdasarkan Ekskresi Derivat purin dalam Urin Dengan Metode Spot 
Sampling antara Domba Garut Jantan dan Betina Tesis. Fakultas Peternakan 
UGM. Yogyakarta. 

Nocek, J. E., and J. B Russell. 1988. Protein and energy as an integrated system: 
Relationship of ruminal protein and carbohydrate availability to microbial 
synthesis and milk production. J. Dairy Sci. 71(8), 2070-2107 

Nolan, J. V., dan R. C. Dobos. 2005. Nitrogen transactions in ruminants. Pages 
177-206 in Quantitative Aspects of Ruminant Digestion and Metabolism. 2nd 
ed. J. Dijkstra, J. M. Forbes, and J. France, Wageningen University, 
Netherlands. 

NRC. 2001. Nutrient Requirements of Dairy Cattle. 7th rev. ed. Natl.Acad. Sci., 
Washington, DC. 

NRC. 2007. Nutrient requirements of small ruminants. Washington DC (USA): 
National Academy Press. 

Nugraha, W.T. 2021. Bangsa-Bangsa Ternak Perah. CV. Pena Persada, Jawa 
Tengah. 

Orden, E.A., Yamaki, K., Orden, M.E.M., Abdulrazak, S.A., Ichimohe, T., Fujihara. 
2000. Effect of leucaena and gliricidia supplementation on n balance and 
urinary purine derivative excretion of sheep fed ammonia treated rice straw. 
Asian-Aust. J. Anim. Sci. 13(12): 1659 - 1666. 

Onodera, R., Y. Nakagawa, and M. Kandatsu. 1977. Ureolytic activityof the washed 
suspension of rumen ciliated protozoa. Agric. Biol. Chem. 41:2177–2182. 

Ørskov, E.R. 1992. Protein Nutrition in Ruminants. 2nd Edition.Academic Press. 
New York, EUA 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



138 
 

Orskov. E. R, C. Fraser and L. Mc Donald. 1971. Digestion of concentrates in 
sheep. 3. Effects of rumen fermentation of barley and maize diets on protein 
digestion. Br. J. Nutr. 26: 477-486.  

Owens, F. N., dan M. Basalan. 2016. Ruminal Fermentation. Pages 63-102 in 
Rumenology. Millen, D., D. Beni, M. Arrigoni, Lauritano, R. Pacheco. Springer, 
Cham. 

Owens, F. H. and R. Zinn. 1988. Protein Metabolisme of Ruminant Animals. In: the 
Ruminant Animal Digestion, Phisiology and Nutrition. D.C. Church (Ed). 
Prentice Hall, New Jersey. 

Parakkasi, A. 1999. Ilmu nutrisi dan makanan ternak ruminan. Jakarta: UI Press. 

Paramita, W., W. E. Susanto dan A. B. Yulianto. 2008. Konsumsi dan kecernaan 
bahan kering dan bahan organik dalam haylase pakan lengkap ternak sapi 
Pernakan Ongole. J. Media Kedokteran Hewan. 24 (1) : 59 – 62. 

Partama, A. 2013. Effects of dietary protein and energy on microbial protein 
synthesis in ruminants. Journal of Indonesian Animal Science, 12(2), 95-103. 
doi:10.1234/jias.2013.120295 

Paengkoum, P and M. Wanapat. 2009. Utilization of Concentrate Supplements 
Containing Varying Levels of Sunflower Seed Meal by Growing Goats Fed a 
Basal Diet of Corn Silages. Pakistan Journal of Nutrition. 8, 8  

Pereira, T.C. J Pereira, M.L.A. G.G.P Carvalho, H G Silva,  A B dos Santos, D 
Pina, L B Sousa. 2022. Creatinine as a Urinary Marker of the Purine 
Derivatives Excretion in Urine Spot Samples of Lambs Fed Peach Palm Meal. 
Animals 2022, 12, 1195. https://doi.org/10.3390/ani1209119. 

Pereira, M.L.A., T.C.J. Pereira, H.G.O. Silva, J.F. Cruz, P.J.P. Almeida, 
A.B.Santos, E.J. Santos, and C.A.M. Peixoto. 2013. Substitution of corn 
bymesquite pod meal in pellet diets for lambs: Nitrogen compounds 
metabolism. In 4th International Symposium on Energy and Protein 
Metabolism and Nutrition in Sustainable Animal Production, EAAP 
Publication: Sacramento, CA, USA. 34(1): 93 – 94 

Pérez JF, J Balcells, J ACebrián, S M Martín-Orúe. 1998. Excretion of endogenous 
and exogenous purine derivatives in sheep: effect of increased concentrate 
intake. Br J Nutr. 79(3):237-240. doi:10.1079/BJN19980040 

Pimpa, O, J B Liang, Z A Jelan,  and N Abdullah. 2001. Urinary excretion of 
duodenal purine derivatives in Kedah-Kelantan cattle. Anim. Feed Sci. 
Technol.  92(3/4): 203-214. DOI: 10.1016/s0377-8401(01)00259-0 

Pond, W. G., Church, D. C., dan Pond, K. R. (1995). Basic Animal Nutrition and 
Feeding. 4th ed. John Wiley & Sons, New York.  

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.3390/ani1209119


139 
 

Prasetiyono, B.W.H.E. 2008. Rekayasa Suplemen Protein pada Ransum Sapi 
Pedaging Berbasis Jerami dan Dedak Padi. Program Pasca Sarjana Institut 
Pertanian Bogor, Bogor. Disertasi 

Prins, R. A., D. L. van Rheenen, and A. T. van Klooster. 1983. Characterization of 
microbial proteolytic enzymes in the rumen. A. Van Leeuwenhoek 49:585–
595. 

Puastuti, W. 2005. Tolok ukur mutu protein ransum dan relevansinya dengan 
retensi nitrogen serta pertumbuhan domba (Disertasi S3). Institut Pertanian 
Bogor, Bogor 

Purwati, C. S., L. M. Yusiati, dan S. P. S. Budhi. 2013. Kontribusi ekskresi basal 
purin terhadap total ekskresi derivat purin dalam urin kambing Bligon dan 
Kejobong. Buletin Peternakan 37: 6-11. 

Putra, D, L. M Yusiati, dan R. Utomo. 2016. Estimasi Sintesis Protein Mikroba 
Rumen Mengunakan Derivat Purin dalam Urin Dengan Teknik Spot. Buletin 
Peternakan 40 (3): 178-186. 

Putra,S.  N. N. Suryani Dan I W. Subhagiana. 2009. Respons Metabolit Fermentasi 
Rumen Dan Performans Pertumbuhan Kambing PE Terhadap Suplementasi 
Konsentrat Molamix. J.Indon.Trop.Anim.Agric. 34 [2] : 107 -114 

Rahman, A., B Setiawan, dan N Hidayati. 2021. Pengaruh penambahan minyak 
kulit biji mete terhadap ekskresi derivat purin dan sintesis protein mikroba 
pada ternak ruminansia. Jurnal Ilmu Ternak dan Veteriner, 26(3), 145-152. 

Rahman, M. M., R. B Abdullah, W. E. Wan Khadijah., T. Nakagawa and R. Akashi. 
2013. Feed intake, digetibility and growth performance of goats offered napier 
grass suplemented with molasses proctected palm karnel cake and soya 
waste. Asian J Anim Vet Adv. 8 (3) : 527-534. 

Ramadhan, D. J, S. Agustinah, dan P. Agus. 2022. Indeks Kebapuhan dan Indeks 
Konformasi Tubuh Kambing Sapera Jantan dengan Pemberian Pakan 
Berbasis Indigofera sp. J. Anim. Sci. Technol. Vol 4 (1): 43-50. 

Ranilla, M.J., M.D Carro, C. Valdis and J.S Gonzales. 1999. Urinary excretion of 
purine derivatives in sheep and goat feed two different diets. S.Afr. 
J.Animal.Sci.29.(ISRP)61-62. 

Rasby, R.J., P. J Kononoff, and  B. E.Anderson, 2008. Understanding and using a 
feed analysis report. Univ. Nebraska-Lincoln Ext. 1–4 

Rastogi, A. 2010. Microbial protein synthesis in the rumen: The role of nitrogen and 
energy. Asian-Australas J Anim Sci  23(9), 1271-1278. 
doi:10.5713/ajas.2010.90213 

Reis, P. J. and P.G Schinckel. 1963. Some ettects of sulphur containing amino 
acids on the growth and composition ot wool. Austr. J. biol. Sci. 16: 218—
230.  

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



140 
 

Reis, PJ. and D.A Tunke. 1969. Evaluation of formaldehyde-treated casein for wool 
growth and nitrogen retention. Austr. J. agric, Res. 20: 775—781 

Rimbawanto, E., M. Bata, dan B. Hartoyo, B. 2020. Pengaruh Suplementasi Urea-
Onggok Lepas Lambat Dalam Ransum Domba Yang Mengandung Bungkil 
Kedelai Terproteksi Terhadap Metabolisme Nitrogen Dan Estimasi Derivat 
Purin. Prosiding Seminar Nasional Teknologi Agribisnis Peternakan 
(STAP), 7, 744-750. Retrieved From 
Https://Jnp.Fapet.Unsoed.Ac.Id/Index.Php/Psv/Article/View/518 

Riswanto dan Rizki. 2015. URINALISIS: Menerjemahkan Pesan Klinis Urine. 
Pustaka Rasmedia. Edisi I 2015:51- 117 

Riyanto, J, and Sudibya. 2018. Evaluation of Feeds Thin-Tailed Sheep Profile with 
Supplemented Protected and Unprotected Aldehyde. IOP Conference Series: 
Earth and Environmental Science 102 (1): 012011. Doi: 10.1088 / 1755-1315 
/ 119/1/012020 

Rizal, Y., Sarwedi, dan C Arman. 2010. Evaluasi Kecernaan Nutrien Ransum 
Kambing Sapera yang Diberi Daun Ubi Kayu (Manihot esculenta) sebagai 
Suplemen. Jurnal Peternakan Indonesia, 12(3), 182-188. 

Rochel W, A. Afzalani, R. A. Muthalib, Raguati, F. Hoesni. 2023. Studi Kecernaan 
dan Konsumsi Pakan pada Kambing Peranak Ettawa Jantan Muda yang 
diberi Pakan Hijauan Mengandung Tannin Kondensasi. Jurnal Ilmiah 
Universitas Batanghari Jambi Lembaga Penellitian dan Pengabdian kepada 
Masyarakat 23 :  2590-2598 DOI: 10.33087/jiubj.v23i3.4394 

Rodriguez, R., dan A. Sosa. 2007. Microbial protein synthesis in rumen and its 
importance to ruminants. Cuban J. Agriculture Sci. 41(4): 287-294 

Rositini, T. 2017. Performans Produksi , Jumlah Nematoda Usus , dan Profil 
Metabolik Darah Kambing yang Diberi Pakan Hijauan Rawa Kalimantan. 
18(36), 469–477. https://doi.org/10.19087/jveteriner.2017.18.3.469 

Rosochacki, S.   J.,   E.   W.   Dzieciolowska,   M.   Zimowska,   T.   Sokowski,J. 
Polozynowicz, E. J. Kubiak, dan M. Gajewska. 2005. Skeletal muscle and lier 
protein degradation in mice divergently selected for low and high body weight 
over 108 generation. Arch. Tierz. Dummerstof. 48(5):505- 517 

Rudi. 2017. Kinetika degradasi bahan kering beberapa bahan pakan ruminansia 
serta korelasinya dengan kecernaan nutrien secara in vitro. Tesis. Sekolah 
Pasca Sarjana. Institut Pertanian Bogor, Bogor. 

Ruiz, D. R. Y., A. I. M. Garcia, A. Moumen and E. M. Alcaide. 2004. Ruminal 
fermentation and degradation patterns, protozoa population, and urinary 
purine derivatives excretion in goats and wethers fed diets based on olive 
leaves. J. Anim. Sci. 82: 3006-3014.  

Ruiz, D. R. Y., A. Moumen, A. I. M. Garcia dan E. M. Alcaide. 2004. Ruminal 
fermentation and degradation patterns, protozoa population, and urinary 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.19087/jveteriner.2017.18.3.469


141 
 

purine derivatives excretion in goats and wethers fed diets based on two-stage 
olive cake: Effect of PEG supply. J. Anim. Sci. 82: 2023-2032. 

Rusdiana, S., L. Praharani, dan Sumanto. 2015. Kualitas dan produktivitas susu 
kambing perah persilangan di Indonesia. Jurnal Penelitian Dan 
Pengembangan Pertanian, 32(2), 79–86.  

Russell, J. B. 2002. Rumen Microbiology and Its Role in Ruminant Nutrition. 
Cornell University. 

Russell, J. B., J. D. O’Connor, D. G. Fox, P. J. Van Soest, and C. J.Sniffen. 1992. 
A net carbohydrate and protein system for evaluating cattle diets: I. Ruminal 
fermentation. J. Anim. Sci. 70:3551–3561. 

Russell, J. B., dan J. L. Rychlik. 2001. Factors that alter rumen microbial 
ecology.Science. 292:1119-1122. 

Russell, J. B., and C. J. Sniffen. 1984. Effect of carbon-4 and carbon-5 volatile fatty 
acids on growth of mixed rumen bacteria in vitro. J. Dairy Sci. 67:987–994. 

Saba, WJ., H. W Hale and B. Theurer. 1972. In vitro rumen fermentation studies 
with a bird resistant sorghum grain. J. Anim. Sci. 35: 1076-1082.  

Sadanandan, K. P dan S.P Arora. 1975. Influence of added tanic acid on growth 
and In vitro 32P phosphate utilization by rumen microbes. pp 1. Proceedings 
of Symposium on use of Radiations and Radio-isotopes in Studies ot Animal 
Production, zatnagar.  

Sahawaludin. R, A. R. Efka dan Y. A Triana. 2019. Pengaruh Penambahan Bungkil 
Kedelai Terproteksi Terhadap Total Solid Dan Berat Jenis Susu Sapi Friesian 
Holstein Fase Laktasi Awal. J Anim Sci and Tecnol. Vol 1 (3) : 206-212 

Salman, M., Cetinkaya, N., Selcuk, Z., Cenc. 2014. The effects of seasonal 
variation on the microbial-N flow to the small intestine and prediction of feed 
intake in grazing Karayaka sheep. International Journal of Biological, 
Biomolecular, Agricultural, Food and Biotechnological Engineering. 8(5): 453- 
458. 

Santos SA, G. G .P. de Carvalho, J. A. G. Azevêdo, D. Zanetti, E. M. Santos, M. 
.L A Pereira, E. S Pereira, A.J.V. Pires, V. Filho, Teixeira, M.S.L Tosto, L.C. 
Leite and LDS Mariz . 2021 Metabolizable Protein: 1. Predicting Equations to 
Estimate Microbial Crude Protein Synthesis in Small Ruminants. Front. Vet. 
Sci. 8:650248. doi: 10.3389/fvets.2021.650248 

Saputro, A.L, I. S.Hamid, R. A Prastiya, dan M. T. E. Purnama. 2018. Hidroponik 
Fodder Jagung sebagai Subtitusi Hijauan Pakan Ternak Ditinjau dari 
Produktivitas Susu Kambing Sapera. Jurnal Medik Veteriner (1): 48-51 

Saskara, I. M. T., N. N Suryani, dan I. P. A. Astawa, I. P. A. 2015. Pengaruh 
komposisi hijauan dengan level konsentrat berbeda pada ransum kambing 
Peranakan Ettawa terhadap neraca nitrogen. Trop. Anim. Sci. J. 3: 176 - 188 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



142 
 

Satter L. D, L. L. Slyter. 1974 Effect of ammonia concentration on rumen microbial 
protein production in vitro. Br J Nutr. 32(2):199-208. 
doi:10.1079/BJN19740073 

Siddons, R. C., J. V. Nolan, D. E. Beever, and J. C. MacRae. 1985. Nitrogen 
digestion and metabolism in sheep consuming diets containing contrasting 
forms and levels of N. Br. J. Nutr. 54:175–187. 

Silverman, R. B. 2002. The Organic Chemistry of Enzyme-Catalyzed 
Reactions.Academic Press, Austin 

Smythe, G. and L. Lazarus. 1973. Growth hormone regulation by melatonin and 
serotonin. Nutrition, London. 244 : 230—31 

Singh, M., K. Sharma, N. Dutta, P. Singh, A. K. Verma and U. R. Mehra. 2007. 
Estimation of rumen microbial supply using urinary purine derivatives 
excretion in crossbred calves fed at different levels of feed intake. Asian Aust. 
J. Anim. Sci. 20: 1567-1574. 

Sok, M., D. R. Ouellet, J. L. Firkins, D. Pellerin, and H. Lapierre. Amino acid 
composition    of     rumen     bacteria     and     protozoa     in     cattle. J. Dairy 
Sci. 100(7):1-9. 

Suhartanto, B., R. Utomo, Kustantinah, I. G. S. Budisatria, L. M Yusiati,dan B. P 
Widyobroto. 2014. Pengaruh Penambahan Formaldehid Pada Pembuatan 
Undegraded Protein dan Tingkat Suplementasinya Pada Pelet Pakan 
Lengkap TerhadapAktivitas Mikroba Rumen Secara In Vitro. Buletin 
Peternakan Vol. 38(3): 141-149. DOI: 10.21059/buletinpeternak.v38i3.5249 

Suhartanto, B., R. Utomo, Kustantinah, I. G. S Budisatria, L. M Yusiati, and B. P 
Widyobroto. 2014. The effect of formaldehyde inclusion on undegraded 
protein processing and its supplementation level on complete feed pellet on 
in vitro rumen microbial activities. Bul. Peternakan, 38(3): 141-149 

Suhartanto B, E. R. V Rahayu, N.  Umami, D Astuti.  2022. Microbial protein 
synthesis, digestible nutrients, and gain weight of Bligon goats receiving total 
mixed ration based on sorghum silages (Sorghum bicolor L. Moench). J Adv 
Vet Anim Res.;9(2):175-183. doi: 10.5455/javar.2022.i582. PMID: 35891665; 
PMCID: PMC9298109 

Surra, J.C., J.A. Guanda, J. Balcells, and S. Castrillo. 1997. Effect of post ruminal 
fermentation on the faecal and urinary excretion of purines. J. Anim. Sci. 65: 
383 -390 

Sultan, A., M Hossain, dan M M Rahman. 2009. Influence of non-protein nitrogen 
on rumen fermentation and microbial protein synthesis in ruminants. J. Dairy 
Sci. 92(3), 120-130. 

Suprayogi, D. 2003. Pengaruh tingkat protein dan energi pada pakan terhadap 
kecernaan dan sintesis protein mikroba dalam rumen. Jurnal Penelitian 
Ternak, 8(2), 112-120. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



143 
 

Supriyati, R. Krisnan dan  I. G. S Budisatria. 2017. Pertumbuhan Kambing Silangan 
( Anglo-Nubian dan Peranakan Ettawa ) yang Diberi Konsentrat dengan Level 
Protein dan Energi Berbeda. 329–337. 

Supriyati, R Krisnan, I G. S Budisatria, and L Praharani. 2016. Effect of Different 
Protein and Energy Levels in Concentrate Diets on Nutrient Intake and Milk 
Yield of Saanen x Ettawa Grade Goats. JITV (21): 2016: 88-95 

Susanti, R.. 2020 ‘Metagenomic analysis of intestinal microbiota in geese from 
different farming systems in Gunungpati, Semarang’, Indonesian Journal of 
Biotechnology, 25(2), pp. 76–83. doi: 10.22146/ijbiotech.53936. 

Susanti, S. dan E. Marhaeniyanto. 2016. Proporsi penggunaan berbagai jenis 
daun tanaman untuk pakan ternak kambing pada lokasi dan ketinggian 
berbeda di wilayah Malang Raya. Jurnal Ilmu-Ilmu Peternakan, 26(3): 42-52. 
DOI 10.21776/ub.jiip.2016.026.03.07. 

Sutardi, H. 1978. Nutrisi Ternak Ruminansia. Jakarta: Penerbit Universitas 
Indonesia. 

Suryapratama, W., dan F Suhartati. 2023. Estimasi Sintesis Protein Mikroba 
Rumen Melalui Produksi Alantoin Urin Domba Yang Diberi Sodium Bikarbonat 
Dan Konsentrat Fermentasi. Prosiding Seminar Nasional Teknologi Agribisnis 
Peternakan (Stap), 10, 33-37. Retrieved from 
https://jnp.fapet.unsoed.ac.id/index.php/psv/article/view/2213 

Stern, M.D., A. Bach and S. Calsamiglia. 2006. New Concepts in Protein Nutrition 
in Ruminants. 21st Annual Southwest Nutrition & Management Conference. 
Tempe, AZ. 

Stern, M. D., W. H. Hoover and C. J Sniffen. 1978. Nitrogen metabolism in the 
rumen. J Anim Sci. 47(6), 1788-1801. 

Stern, M. D., and W. H. Hoover. 1979. Methods for determining and factors 
affecting rumen microbial protein synthesis: A review. Journal of Animal 
Science, 49(6), 1590-1603 

Storm, E. and E. R Orskov . 1982. Biological value and digestibility of rumen 
microbial protein in lamb intestine . Proc . Nutr. Soc .41 : 78A. 

Syamsi, A. 2018. Pengaruh fermentasi VFA dan NH3 terhadap sintesis protein 
mikroba pada ruminansia. Jurnal Ilmu Peternakan, 5(2), 123-130 

Syawal, M. 2010. Karakterisktik Morfologi Dan Produksi kambing Boer, Kacang 
Dan Persilangannya pada Umur 0-3 Bulan (PraSapih). Seminar Nasional 
Teknologi Peternakan Dan Veteriner, 2010, 616–620. 

Tagari, H,  I. Ascarelli  and A. Bondi. 1962.  The influence heating on the nutritive 
value of soybean meal for ruminant. Br. J. Nutr. 16 : 237-243 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://jnp.fapet.unsoed.ac.id/index.php/psv/article/view/2213


144 
 

Tamminga, S. and A. M. Van Vuuran. 1988. Formation and utilization of end 
products of lignocellulose degradation in ruminants. J. Anim. Feed Sci. Tech. 
(21): 141-159. 

Tamminga, S. 1996.A review on environmental impacts of nutritional strategies in 
ruminants. J. Anim. Sci. 74:3112–3124. 

 Tamminga, S. and  B. A. Williams. 1998. In vitro techniques as tools to predict 
nutrient supply in ruminants. Occasional Publication. Br. Soc.Anim.Sci. 22: 1-
11. 

Thaksala S., K.K. Pahirana, dan M.C.N. Jayasuriya. 2004. Urinary excretion of 
purine derivates as an indicator of microbial protein suppky in Sri lanka local 
zebu cattle and crossbreed milking cows. In: Makkar, H. P. S., Chen, X. B. 
Estimation of microbial protein supply in ruminants using urinary purine 
derivates. IAEA. Kluwer academic pub, Vienna 

Thiasari, N.,Hermanto dan Hartutik. 2014. Pengaruh Kandungan Energi Dalam 
Konsentrat Terhadap Kecernaan Secara In Vivo Pada Domba Ekor Gemuk. 
J. Ternak Tropika 15 (2): 44-50, 2014 

Thomsen, K. V. 1985. The specific nitrogen requirements of rumen 
microorganisms. Acta Agric. Scand. Suppl. 25:125–130. 

Tillman, A. D., H. Hartadi, S. Reksohadiprodjo, S. Prawirokusumo dan S. 
Lebdosoekojo. 1998. Ilmu Makanan Ternak Dasar. Gadjah Mada University 
Press, Yogyakarta. 

Tyagi, N., S. S. Thakur, and S. K. Shelke., 2010. Effect of bypass fat 
supplementation on productive and reproductive performance in crossbred 
cows. Trop. Anim. Health Prod. 42: 1749 – 1755 

Vaithiyanathan S, R. Bhatta, A.S. Mishra, R. Prasad, D.L. Verma, N.P. Singh. 
2007. Effect Of Feeding Graded Levels Of Prosopis Cineraria Leaves On 
Rumen Ciliate Protozoa, Nitrogen Balance And Microbial Protein Supply In 
Lambs And Kids. Animal Feed Science and Technology. 133 : 177-191. 
https://doi.org/10.1016/j.anifeedsci.2006.04.003 

Van Soest, P.J. 1994. Nutritional Ecology of Ruminants. 2nd Edition, Cornell 
University Press, Ithaca, London, 476. 
https://doi.org/10.7591/9781501732355 

Van Eys, J. E., A. Offiner, dan A. Bach. 2004. Chemical Analysis. Manual of Quality 
Analysis of Soybean Products in the Feed Industry. American Soybean 
Association.http//www.asa-europe. org/ Library/ library_e.htm. Diakses 
tanggal 5 September 2024 

Verbic, J. 2002. Factors affecting microbial protein synthesis in the rumen with 
emphasis on diets containing forages. Viehwirtschaftliche Fachtagung, BAL 
Gumpenstein,  

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.sciencedirect.com/journal/animal-feed-science-and-technology
https://doi.org/10.1016/j.anifeedsci.2006.04.003
https://doi.org/10.7591/9781501732355


145 
 

Waghorn, G. 2008. Beneficial and detrimental effects of dietary condensed tannins 
for sustainable sheep and goat production progress and challenges. Animal 
Feed Science and Technology. 147(1-3), 116– 139. 

Wagner, W.L., D.R. Herbst, and S.H. Sohmer. 1999. Manual of the Flowering 
Plants of Hawai'i. 2nd ed. University of Hawai'i and Bishop Museum Press, 
Honolulu. 

Wahyuni, I. M. D. Muktiani, dan M Christiyanto. 2014. Kecernaan bahan kering dan 
bahan organik dan degradabilitas serat pada pakan yang disuplementasi tanin 
dan saponin. Jurnal Agripet, 14(2), 115-124. 

Wallace, R. J., R. Onodera, and M. A. Cotta. 1997. Metabolism of nitrogen-
containing compounds. Pages 283–328 in The Rumen Microbial Ecosystem. 
2nd ed. P. N. Hobson and C. S. Stewart,ed. Chapman & Hall, London, UK. 

Warman, A. T., R. W Sari,  B. A Atmoko dan I.G. S.Budisatria. 2021. Kinerja Induk 
Kambing Peranakan Etawa dan Bligon Masa Laktasi. Jurnal Peternakan  
Indonesia, 23(3), 219–229. 

Weibel, H and J. Hansen. 1989. Interaction of cinnamaldehyde (a sensitizer in 
fragrance) with protein. Contact Dermatitis. 20(3):161-166 

Weller RA, F.V Gray, and AF. Pilgrim. 1958 The conversion of plant nitrogen to 
microbial nitrogen in the rumen of the sheep. Br J Nutr.;12(4):421-9. doi: 
10.1079/bjn19580056. PMID: 13607946 

Wendakoon, C. N., dan M. Sakaguchi. 1995. Inhibition of amino acid 
decarboxylase activity of Enterobacter aerogenes by active components in 
spices. J Food Protect. 58(3):280-283. 

Widodo, F., W. Wahyono dan S. Sutrisno. 2012. Kecernaan bahan kering, 
kecernaan bahan organik, produksi VFA dan NH3 pakan komplit dengan level 
jerami padi berbeda secara in Vitro. Indonesia Journal Of Food Technology. 
Vol 1 (1) Hal : 1-15. 

Widodo, V. Rachmawati, A., Chulaila, R., dan I. G. S Budisatria 2012. Produksi 
dan Evaluasi Kualitas Susu Bubuk Asal Kambing Peranakan Ettawa (PE). 
Jurnal Teknologi Dan Industri Pangan, 23(2), 132–139. 

Widyobroto, B. P. 1992. Pengaruh Aras Konsentrat dalam Ransum terhadap 
Kecernaan dan Sintesis N Mikrobia dalam Rumen pada Sapi Perah Buletin 
peternakan edissi khusus. Fakultas Peternakan. Yogyakarta. Universitas 
Gadjah Mada 

Widyobroto B.P., M. Soejono, H. Hartadi, D.A.Kusumaningrum. 2001. Pengaruh 
tingkatundegraded protein terhadap produksi dan kualitassusu sapi perah. 
Buletin Peternakan UGM. EdisiTambahan. Desember 2001. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



146 
 

Widyobroto, B. P., S. Padmowijoto, dan R. Utomo. 1998. Degradasi bahan organik 
dan protein secara in sacco enam konsentrat sumber protein. Buletin 
Peternakan Edisi Khusus: 153-161. 

Widyobroto, B.P., S.P.S. Budhi dan A. Agus. 2001. Penggunaan Protein Pakan 
Terproteksi (Undegraded Protein) untuk Meningkatkan Produktivitas Sapi 
Perah di Indonesia. Lembaga Penelitan Universitas Gajah Mada, Yogyakarta. 
(Karya Ilmiah Hasil Penelitian). 

Widyobroto, B.P , S P S Budhi, and A Ali. 2007. Pengaruh Aras Undegraded 
Protein Dan Energi Terhadap Kinetik Fermentasi Rumen Dan Sintesis Protein 
Mikroba Pada Sapi [Effect of Undegraded Protein and Energy Level on 
Rumen Fermentation Parameters and Microbial Protein Synthesis in 
Cattle]. Journal of the Indonesian Tropical Animal Agriculture, 32 (3). pp. 194-
200. ISSN 0410-6320 

Wohlt, A.D, C. J. Sniffer and W. H Hoover. 1973. Measurement of protein solubility 
in comman feed stuffs. J. Dairy Sci. 56 :1052 

Yan, T., J. P. Frost, T. W. J. Keady, R. E. Agnew and C. S. Mayne. 2007. Prediction 
of nitrogen excretion in feses and urine of beef cattle offered diets containing 
grass silage. J Anim Sci. 85 : 1982-1989. 

Yenrina, R., S Supriyadi, dan B Setiawan. 2014. Peran sintesis purin dalam 
metabolisme ternak ruminansia. Jurnal Ilmu Ternak dan Veteriner, 19(1), 45-
52 

Yu, P., A.R. Egan, L. Boon-Ek, dan B.J. Leuty. 2002. Purine Derivative Excretion 
and RuminalMicrobial Yield in Growing Lambs Fed Raw and Dry Roasted 
Legume Seeds as ProteinSupplements. Anim Feed Sci and Technol. 95 (1): 
33-48 

Yulianti, G., Dwatmadji, dan T Suteky. 2019. Kecernaan Protein Kasar dan Serat 
Kasar Kambing Peranakan Ettawa Jantan yang diberi Pakan Fermentasi 
Ampas Tahu dan Bungkil Inti Sawit dengan Imbangan yang Berbeda. Jurnal 
Sain Peternakan Indonesia14 (3) : 272-281 

Yusiati L. M., A. Kurniawati, C. Hanim, dan M. A. Anas. 2018. Protein Binding 
Capacity of Different Forages Tannin. IOP Conference Series: Earth and 
Environmental Science. 

Yusiati, L.M., dan C. Hanim. 2013. Estimation of rumen microbial nitrogen supply 
based on purine derivatives excreted in the urine of Kejobong and Bligon goat 
feed by kingg grass and peanut straw. Pages 38 - 42 in Proc. 3rd AINI 
International Seminar. Faculty of Animals Science. University of Andalas, 
Pang West Sumatera. 

Yusiati, L. M. 2005. Pengembangan Metode Sintesis Protein Mikroba Rumen 
Mengunakan Ekskresi Derivat Purin Dalam Urin Berbagai Ternak Ruminansia 
Indonesia. Disertasi. Fakultas Peternakan UGM. Yogyakarta. 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



147 
 

Yusmandi. 2008. Kajian Mutu Dan Palatabilitas Silase Dan Hay Ransum Komplit 
Berbasis Sampah Organik Primer Pada Kambing PE. Tesis. Program 
Pascasarjana. Institut Pertanian Bogor. Bogor 

Zelter, S.Z,  F. Leroy and J.P Tissier. 1970. Tannin protein complex .Annls Biol. 10 
: 111—122.  

Zhu, R., L. Zacharias, K. M. Wooding, W. Peng, and Y. Mechref. 2017. 
Glycoprotein enrichment analytical techniques. Proteomics in Biology, Part A. 
Vol. 585. Academic Press, USA. 

Zhou, M., Y. Chen, and L. L. Guan. 2015. Rumen Bacteria. Pages 79-96 in Rumen 
Microbiology: From Evolution to Revolution.vA. K. Puniya, R. Singh, and D. N. 
Kamra, editors. Springer, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Model Estimasi Sintesis Protein Mikroba Berdasarkan Derivat Purin Urin Kambing Peranakan Ettawa
dan
Sapera serta Aplikasinya pada Proteksi  Protein Pakan
Catur Suci Purwati, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng; Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng; Prof. Dr. Ir. Budi Prasetyo Widyobroto, DESS., DEA., IPU., ASEAN Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


